Patients with coronary heart disease (CHD) who are depressed have an increased risk of further cardiac events and higher mortality.
INTRODUCTION
Major depression is common in patients with coronary heart disease (CHD); estimates of prevalence range from 15% to 23%, which contrasts with a reported prevalence of 4.6% in the general population. [1] [2] [3] When the diagnosis of depression is extended to include minor depression, some studies have found that up to 50% of patients with CHD experience it. 4 Patients with CHD who experience depression have an increased risk of further cardiac events, higher mortality rate, 1 increased service use, and increased perceived severity of symptoms. 1, 5 Depression is a powerful predictor of quality of life in patients with CHD. In one study, depression was the most important predictor of quality of life 1 year after an acute myocardial infarction (MI); more important than demographic and social variables or disease severity. 6 In another large study of patients with CHD, depression again emerged as the strongest predictor of quality of life, whereas measures of cardiac function (such as cardiac ejection fraction on echocardiography or ischaemia severity on stress echocardiography) were not significant predictors. 7 Although research evidence has demonstrated the importance of depression in patients with CHD, there have been few studies to determine the main concerns of such patients and how this might relate to their psychometric profiles. Moreover, in-depth qualitative studies tend to involve relatively small-scale samples.
One UK interview study followed the return home of 31 patients after hospital admission for an MI and identified a variety of health-related problems that concerned them and had affected their quality of life. Foremost among these were continuing physical symptoms, especially breathlessness, anxiety, and insecurity about the future, and feelings of overprotection by relatives. 8 Based on a Swedish survey of 10 patients interviewed 6 weeks after their MI, the most prominent difficulties related to stress management, making lifestyle changes, and to family stress, particularly perceived overprotectiveness. 9 In a further UK survey of 30 patients with CHD and depression, a strong link was established between depression and reduced functional capacity (especially loss of the 'breadwinner' role); links were also identified with multimorbidity and problems of a social nature such as loneliness and relationship concerns. 10 Another means of obtaining qualitative data that are more applicable to larger groups is to use a validated patientgenerated instrument (PGI); these instruments are increasingly used to obtain the patient's perspective and to define outcomes that are of importance to them. One form of PGI, Patient Reported Outcome Measures (PROMS), is currently used in a national survey of certain postoperative patients in the UK; 137 000 PROMS were returned in the year 2011-2012. 11 However, these have not yet been validated for mental-health outcomes; 12 the only PGI that has been validated for use in primary care mental health and can be selfadministered is Psychological Outcome Profiles (PSYCHLOPS). 13, 14 Given the importance of psychological issues in patients with CHD, the study wanted to determine the issues of concern in a large cohort of such patients, as well as the relationship between these concerns and other psychometric characteristics. This study was part of UPBEAT-UK, a larger programme of research into the relationship between CHD and depression in primary care, and the evaluation of an intervention. 15 Based on previous qualitative research findings, the study hypothesised that patients with CHD with continuing cardiac symptoms may differ in their psychometric characteristics when compared with patients reporting other problems. 8, 10 This study aimed to use PSYCHLOPS in a primary care cohort of patients with CHD in order to define categories of patient concern. The psychometric characteristics of each of these categories of concern were then to be defined.
METHOD

Recruitment and sampling
The cohort of patients recruited for the UPBEAT-UK study were surveyed. 15 A total of 15 general practices in south London were recruited to the study with a registered population of 150 973 people. Of these, 3325 (2.2%) were on the CHD register, about half of whom had experienced an MI; the remainder had been diagnosed with ischaemic heart disease, usually on the basis of angina. Patients were excluded from the study if they:
• were non-English speaking;
• had psychotic symptoms;
• were <18-years-old;
• were temporarily registered with the practice; or
• were hospitalised.
Following a postal invitation to participate in the study, 1001 people gave consent to be contacted by the researchers. A total of 803 patients with CHD consented to the study and completed an interview, together with a series of baseline questionnaires. The analysis was confined to baseline data, although the wider study lasted for 4 years and involved completion of psychometric assessments at 6-monthly intervals.
15
Psychometric assessments PSYCHLOPS was used to produce a categorisation of patients with CHD based on their responses to free-text questions in the questionnaire. The tool consists of four questions, three of which elicit free-text responses. Of these three questions, two are regarding the problems affecting the patient (the first asks about the problem that 'troubles you most'; the second asks about 'another problem that troubles you') and one deals with the functional impairment resulting from these problems. PSYCHLOPS, therefore, elicits qualitative data encompassing two broad psychometric domains:
• problems; and
The fourth question is a wellbeing scale. Quantitative data derived from PSYCHLOPS (scores for each free-text problem and for the wellbeing question) were not used for this study as the overall score is primarily used to determine change over time.
One of the primary objectives of the UPBEAT-UK programme was to explore the
How this fits in
Previous studies using standardised psychological instruments have demonstrated high rates of psychological morbidity in patients with coronary heart disease (CHD). This is the first large-scale survey of patients with CHD that has been conducted using a patient-generated mental-health outcome measure 'PSYCHLOPS'. This instrument identified main problems experienced by patients, which could be categorised as physical, psychological and social in nature. Patients with continuing cardiac symptoms had notably high psychological distress scores. In spite of their CHD diagnosis, almost one-fifth of patients reported no problems, and had few psychological symptoms and good functional capacity. Commonly used standardised instruments may fail to capture issues of concern to patients with a history of cardiac problems. severity of depressive symptoms in patients with symptomatic CHD. 15 Comparator instruments consisted of three measures of psychological status:
• Hospital Anxiety and Depression Scale (HADS) questions on anxiety (HADSAnxiety);
• HADS questions on depression (HADSDepression); and
• the Clinical Interview Schedule -Revised (CIS-R), which is a measure of common mental disorders.
Also two measures of functional capacity:
• Short Form-12 questions on mental functional capacity (SF-12-Mental); and
• Short Form-12 questions on physical functional capacity (SF-12-Physical).
The range of comparator instruments provides metrics for the severity of:
• anxiety symptoms (HADS-Anxiety);
• depression symptoms (HADS-Depression);
• common mental disorders (CIS-R);
• mental functional capacity (SF-12-Mental); and
• physical functional capacity (SF-12-Physical).
PSYCHLOPS qualitative data
Analysis of the free-text responses followed a process previously devised for analysing qualitative data that were derived from PSYCHLOPS. 16 The method was based on content analysis, which was used to generate response categories. The categorisation system was developed and any discrepancies in categorisation were resolved. The end product of this analysis was the generation of a number of response categories that encompass the issues described in the free-text responses.
Statistical methods
The mean score on each psychometric instrument was calculated for each of the response categories identified by PSYCHLOPS and for each of the three free-text questions within PSYCHLOPS. Most attention was paid to each patient's main problem, the first free-text response. Four principal potential confounders were identified:
• age;
• sex;
• time since CHD diagnosis; and
• the Index of Multiple Deprivation (IMD-2010), a measure of local deprivation linked to national census area. 17 Mean scores were then adjusted for the four potential confounders using linear regression. Regression analysis was used to make a more detailed comparison between the response categories and to test the hypothesis that patients with continuing CHD symptoms differ in their psychometric characteristics when compared with those reporting other problems. Psychometric scores for patients reporting CHD symptoms as their main problem were also compared with scores for patients reporting other problem categories. Patients reporting CHD symptoms were used as the comparator group; in order to make this comparison, indicator variables (or dummy variables) were included in the regression model for all other problem categories.
The regression model produced a Mean (SD). CHD = coronary heart disease. SD = standard deviation.
estimates of the mean size of the differences in scale scores, adjusted for confounding as described above. All analysis was performed using Stata (version 11.2).
RESULTS
Sample characteristics
All 803 participants completed a PSYCHLOPS questionnaire at baseline. However, complete psychometric questionnaire data were only available for 655 (81.6%) of the consented participants; the remaining 148 were either excluded from the study or did not complete the questionnaire. The analysis was confined to the sample of 655 responders with complete data.
The sociodemographic characteristics of the sample are summarised in Table 1 Response categories derived from PSYCHLOPS Responses to the three free-text questions within PSYCHLOPS were categorised into eight main problem categories:
• physical, cardiac;
• physical, non-cardiac;
• psychological;
• relationships/family;
• work;
• money;
• functional; and
A ninth category of 'no problem' was also used when appropriate. A summary of freetext responses in each category is displayed in Table 2 .
Six of the eight categories could be further clustered into three problem category groups:
• physical (physical, cardiac, and physical, non-cardiac);
• psychological (psychological); and
• social (relationships/family, work, and money).
The functional category consisted of any reported restrictions in physical or psychological capacity at home, outdoors, or at work.
The frequency of responses in each category varied according to the PSYCHLOPS domain question. For the first problem category (P1), the three most frequent classifications were:
• physical, non-cardiac (n = 152, 23.2%);
• social, relationship/family (n = 119, 18.2%); and
• no problem (n = 119, 18.2%).
Even though all patients were selected from CHD registers, only a small proportion cited a response in the 'physical, cardiac' category as their main problem (n = 39, 6.0%). Full results are displayed in Table 3 .
On combining the main-problem (P1) and second-problem (P2) categories, those reporting a physical problem accounted for When responses to P1, P2, and function (F1) were grouped together, the categories most cited were:
• no problem (n = 768, 39.1%);
• functional (n = 322, 16.4%);
• physical, non-cardiac (n = 283; 14.4%); and
• social, relationship/family (n = 212, 10.8%).
The high citation frequency of the 'no problem' category was partly because the 119 patients who recorded a 'no problem' response as their main problem resulted in automatic 'no problem' responses to P2 and F1 and, partly, because a further 267 patients (40.8% of the study sample) did not record a second-problem response. A high proportion of 'functional' responses to the F1 question, as would be expected, resulted in 'functional' being the second-most cited response category in the pooled results.
Confounding by sex, age, ethnicity, and duration of CHD
Patients of Asian and black ethnicity had similar scores on all instruments; exceptions were depression, for which patients of black ethnicity reported higher HADS-Depression scores, and common mental disorders, for which patients of Asian ethnicity reported higher CIS-R scores.
Social deprivation was associated with somewhat higher anxiety and depression scores, statistically significantly higher scores for common mental disorders, but no difference in functional capacity.
The duration of CHD had no independent effect on the scores of either the psychological or functional instruments. Re-analysing data to explore for possible score differences in the first year after diagnosis with CHD produced no statistically significant differences Psychometric characteristics of response categories Psychometric scores for each of the five instruments included in our study, stratified according to PSYCHLOPS response category and adjusted for confounding, are displayed in Table 4 and illustrated in Figures 1-5 .
Patients reporting their main problem as 'physical, cardiac'
Patients reporting 'physical, cardiac' problems had statistically significantly higher anxiety and depression levels and levels of common mental disorders than those with 'physical, non-cardiac' problems. Functional capability, on the other hand, was similar to those with 'physical, non-cardiac' problems ( Table 4) . The highest scores (worst affected) for anxiety, depression, and common mental disorders in patients with CHD were found in the 'physical, cardiac' and 'psychological' categories ( Table 4 ). The main difference between these two response categories was that 'physical, cardiac' patients had higher levels of mental functional capacity but lower physical functional capacity than 'psychological' patients (Table 4) . Comparisons between the 39 (6.0%) patients reporting their main problem as being in the 'physical, cardiac' response category and other response categories were analysed using a different approach, based on the initial hypothesis that patients with CHD who have continuing cardiac symptoms would have a different psychometric profile to those with other physical, psychological, or social problems. The results of the regression analysis are summarised in Table 5 .
Patients reporting their main problem as 'functional'
Although the F1 question on PSYCHLOPS elicits functional information, 9.8% of patients also included functional content in their response to the P1 question. Those with a 'function' response category had good mental functioning but poor physical functioning on the two functional scales (Figures 1-5 ).
DISCUSSION
Summary
PSYCHLOPS has been used to determine the principal self-perceived problems of a cohort of patients with CHD in primary care who are on the CHD register. This instrument enabled the definition of three broad domains of response categories: physical (cardiac and non-cardiac); psychological, and social (work, money, relationships/family). A fourth category of 'functional' defined those reporting functional impairment. Free-text responses were diverse.
Almost 30% of patients reported that their main problem was physical and a further 30% that their main problem was social. Nearly 20% reported a 'no problem' response.
Continuing cardiac symptoms were relatively uncommon as the main problem of concern in our cohort of patients with CHD, but were associated with high levels of psychological distress. Social problems were relatively common, wide ranging, and just as troubling in psychological terms as non-cardiac physical health problems.
The two 'physical' categories had varying psychometric properties. 'Physical, cardiac' was associated with higher anxiety and depression scores than 'physical, noncardiac', although functional capacity (both physical and mental functioning) was similar. Indeed, those in the 'physical, cardiac' category had anxiety and depression scores almost equalling the scores of the most distressed group, namely those in the 'psychological' category.
The three 'social' categories (work, money, relationships/family) behaved similarly on the three psychological measures and had 'intermediate' scores that were comparable to those of patients in the 'physical, non-cardiac,' 'functional,' and 'miscellaneous' categories; however, these were lower (indicating less severity) than the scores of patients in the 'psychological' or 'physical, cardiac' categories. The 'no problem' category was large and had much lower psychological scores and higher functional scores than other categories. Identifying this group is important. In spite of the CHD diagnosis, they still reported that they had 'no problem' and their psychological scores reduced the mean score for the whole cohort of patients with CHD.
Strengths and limitations
This is the first large-scale survey of patients with CHD and it has demonstrated that physical and social problems are the two most frequently reported problem types. By deriving categories of responses contained in PSYCHLOPS, it was possible to identify those with the highest levels of psychological distress.
PSYCHLOPS elicits specific information about a patient's perceived problem but does not specify the severity of the problem over its full duration. It does not, therefore, distinguish between persistent severe or short-term severe problems, with both types of problem achieving similar scores. Similarly, the responses elicited by PSYCHLOPS are personal and it could not be determined how generalisable these findings are to other cohorts of patients with CHD; this limitation also applies to other qualitative studies however.
The order effect was not tested in the study. PSYCHLOPS was completed at the end of a large battery of questionnaires and some patients may have given the 'no problem' response due to question fatigue.
This study was an opt-in study with just one-fifth of potentially eligible patients with CHD agreeing to, and successfully completing, a researcher-led interview and a series of questionnaires. Comparison of the sample with data for England indicates generalisability: the study sample were predominantly male (70%) and data for England indicates that 62% of CHD patients are male; the mean age of participants was 71 years, while national data indicates that 93% of patients with CHD are aged >55 years and 79% >65 years. 19 Nevertheless, without more details of patients who did not opt in to the study, it is not possible to verify the generalisability of the physical, psychological, and social problems described in the analysis.
Comparison with existing literature
In general, validated PGIs are used to guide treatment decisions or to contribute to service evaluation. 20 The findings of this study have demonstrated that one PGI, PSYCHLOPS, may have a role in identifying patient sub-types within a larger cohort, based on a classification of self-reported problems. Analysis of patient responses within PSYCHLOPS enabled the identification of various physical, psychological, and social sub-types of patients with CHD, and has provided an insight into which sub-types experience the greatest psychological distress or functional impairment. PSYCHLOPS has also demonstrated that a sizeable minority of patients with CHD consider that they have no problems and have a correspondingly good psychological status and functional capacity. Nevertheless, the finding that 18.2% of patients reported 'no problem' is in keeping with reports that a proportion of patients report positive effects rather than problems following an MI. 21, 22 These findings bear many similarities to those of other large surveys of patients with CHD using standardised instruments. One survey of post-MI patients in the US administered four social scales and two psychological scales to 196 patients and found high levels of depression, especially among younger and poorer patients. The four social scales had differing associations with depression severity; lack of social support was most strongly associated with depression. 23 In a Canadian survey, one psychological measure and one social measure were administered to 887 patients, following their MI; these patients were found to have high levels of depression and social isolation, and higher levels of social support were associated with improvements in depression symptoms. 24 However, each of these larger studies utilised standardised tools rather than eliciting the patient's own perspective. Findings were, therefore, constrained by the breadth of the commonly used measures that may fail to capture issues of concern to patients with a cardiac history. 25, 26 There may also be discrepancies between patients' measures of disease severity and narrative accounts. 27 In contrast, the starting point for this survey was the patient's own description of their main problem, as contained in the free-text box of PSYCHLOPS. Although other studies have demonstrated the importance of social issues in patients with CHD, this has largely been determined by administering measures of social support. 23, 24 This study has demonstrated that other social issues, such as work and money, were also of importance.
Implications for practice
These findings reveal the high proportion of patients with CHD who report social problems. The diversity of social problems would not have been identified through standardised social instruments that focus on social support. Both researchers and clinicians need to be aware of the diversity of social problems and that for a third of patients with CHD, issues such as work, money, and social support were considered to be more important than physical or psychological symptoms.
Psychological distress, when it was reported, was more severe. This may reflect patients' reluctance to discuss psychological issues unless they are particularly troublesome. Physical symptoms were not associated with undue psychological distress; the exception was the minority of patients with cardiac physical symptoms, who reported significantly greater distress. Given the relationship between cardiac prognosis and psychological distress, patients with continuing cardiac symptoms may benefit most from psychological interventions. 2 Further research is needed into the subtypes of patients with CHD. For example patients treated with drugs alone, coronary artery stents, or cardiac bypass surgery are likely to report different physical, psychological, and social outcomes.
